Gli1 inhibition induces cell-cycle arrest and enhanced apoptosis in brain glioma cell lines.
The Hedgehog (HH)-Gli1 signaling pathway plays an important role in the patterning and development of the central nervous system during embryogenesis. Recent data have shown its possible involvement in a subset of human gliomas, and inhibition of the pathway resulted in tumor suppression in both in vitro and in vivo studies. The underlying mechanisms of tumor suppression, however, remain to be fully elucidated. Here, we investigated Gli1 expression in 65 surgically resected malignant glioma tissues and found the Ki-67 labeling index to be higher in Gli1-positive gliomas than in Gli1-negative gliomas. Depletion of Gli1 expression by small interfering RNA (siRNA) interference led to remarkably decreased cell proliferation and enhanced apoptosis in U87 glioma cell line. To explore the molecular mechanisms of the phenotypic changes, we performed real-time quantitative RT-PCR analysis to monitor the changes of a series of genes which play critical roles in the regulation of cell cycle and apoptosis. The result showed that downregulation of G(1) cyclins, downregulation of Bcl-2, and upregulation of p21 were detected after Gli1 downregulation. Additionally, cyclopamine was used to inhibit the HH signaling activity as an indirect approach to decrease Gli1 expression, and we observed that cyclopamine exclusively inhibited cell growth in HH-pathway-active glioma cell lines. The cell phenotypic and molecular changes induced by cyclopamine were consistent with those caused by siGli1 interference. In conclusion, our findings support an important role of Gli1 in cell-cycle and apoptosis regulation in human brain gliomas; hence, it can serve as a potential target of new therapeutic strategies for these diseases.